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INFRARED SPECTROSCOPIC STUDIES OF FUNGI*
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The infrared spectrometer is a physical tool which has opened several promising
new avenues of investigation in fields of medical research. In succeeding para-
graphs will be presented first a brief introduction to the subject of infrared
spectroscopy, followed by an account of the use of this tool in studies of certain
fungi.
INFRARED SPECTROSCOPY
The infrared spectrum of a compound is a function of its chemical composition
and results from selective absorption by the compound at certain frequencies in
the infrared portion of the electromagnetic spectrum (1). The infrared portion of
the electromagnetic spectrum extends from about 0.75 micron (7,500 A) to about
350 microns (350,000 A) (1), the range from 2 to 15 microns being most informa-
tive. Practically all organic compounds have a characteristic infrared spectrum,
and the spectrum of a mixture of compounds is the sum of the individual spec-
trums of the pure components (2). Infrared spectroscopy has been successfully
applied to a multitude of qualitative and quantitative analyses and investigations
in the fields of chemistry and physics over a period of several years. Infrared
spectroscopic studies in the field of medicine are of recent inception, by way of
comparison, and therefore not endowed with the same wealth of experience;
the infrared spectrums of a few chemotherapeutic agents, several bacteria and a
number of normal and abnormal tissues and organs (3, 4, 5, 6, 7, 8, 9, 10) have
been published in the past few years, however.
INFRARED SPECTROSCOPIC STUDIES OF FUNGI
Previous investigations on (a) the reproducibility of extracts of M. tubercu-
losis as determined by infrared spectroscopy (9) and (b) the differentiation of
two strains of M. tuberculosis by means of their infrared spectrums (10) suggested
the application of infrared spectroscopy to a study of fungi.
EXPERIMENTAL
M. lanosum (M. canis), M. fulvum (M. gypseum) and T. gypseum (T. menta-
grophytes) were the fungi selected for this investigation.
A strain of each organism was obtained from three mycology laboratories and each
strain was cultured in triplicate on a liquid medium composed of 10 Gm. of bacto-peptone,
40 Gm. of bacto-dextrose and 1,000 cc. of distilled water. The combined aerial and sub-
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Fin. 1. Infrared spectrums prepared from extracts of three strains of M. lanosum. A, B
and C are single representatives of each of the three strains.
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FIG. 2. Infrared spectrums prepared from extracts of three strains of M. fulvuin. A,
B and C are single representatives of each of the three strains.
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FIG. 3. Infrared spectrums prepared from extracts of three strains of T. gypseum. Two
of the three infrared spectrums (A and B, C and D, E and F) prepared from each strain
are shown.
merged mycelial masses were harvested, washed and extracted with a mixture of equal
parts of methyl alcohol and chloroform. These extracts were individually treated in a
vacuum desiccator and the small quantities of resinous material thus obtained were ground
with mineral oil and examined in the infrared spectrometer. Variable conditions, which
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included composition of the medium, method of inoculation, temperature of incubation
and method of harvesting and extraction were standardized, since it is recognized that
these and other factors may influence the infrared spectrum (3). Notable differences in
rate of growth made it impossible to standardize the time-growth factor, except as it per-
tained to each of the three organisms.
The objectives of the investigation were (a) to determine, by infrared spec-
troscopy, whether the chemical composition of the complex mixtures present in
the extracts was constant for each organism and (b) to determine whether the
extracts would give rise to infrared spectrums which might serve as a supple-
ment to established methods of identifying and differentiating these fungi.
OBSERVATIONS
Several of the infrared spectrums obtained in the course of this investigation
are reproduced in Figures 1, 2 and 3. The contours and wave length values of
these spectrums may be utilized for purposes of collation.
Infrared spectrums prepared from extracts of three strains of M. lanosum
(A, B and C of Figure 1 are single representatives of each of the three strains)
approximated each other closely. The infrared spectrums obtained from triplicate
cultures and extracts of each strain, although not reproduced here, were prac-
tically identical.
Infrared spectrums prepared from extracts of three strains of M. fulvum (A,
B and C of Figure 2 are single representatives of each of the three strains) bore a
resemblance, but discrepancies are apparent. The infrared spectrums obtained
from triplicate cultures and extracts of each strain, were, however, practically
identical.
Infrared spectrums prepared from extracts of three strains of T. qypseum were
remarkably dissimilar. Two of the three infrared spectrums prepared from each
strain (A and B, C and D, E and F) are shown in Figure 3. The third infrared
spectrum obtained from each strain, although not reproduced here, was equally
as discordant.
COMMENT
Precise interpretation of infrared spectrums derived from extracts of fungi, as
achieved in the course of many analyses and investigations in the fields of chemis-
try and physics, is impracticable at present because of notorious complexities in
the chemical nature of the organisms (12). Data elicited in the course of this
investigation show, however, (a) that the chemical composition of complex
mixtures present in the methyl alcohol-chloroform extract of three strains of
M. lanosum, as determined by infrared spectroscopy, was nearly constant, while
that of three strains of M. fulvum was less so, and (b) that the infrared spectrums
obtained would not enable positive identification or differentiation of the or-
ganisms concerned. However, a final appraisal of infrared spectroscopy as a
supplementary method of identifying and differentiating fungi must await the
outcome of further studies in this field.
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A suitable explanation of the uniformity in chemical composition of complex
mixtures present in the extracts of three strains of M. lanosum, as contrasted
with the numerous and inconsistent discrepancies in chemical composition of
complex mixtures present in the extracts of three strains of T. gypseum, is not
immediately available. These findings may, however, dispute the concept of
spontaneous variants within the species M. lanosum (11), and uphold, on the
other hand, the observation that spontaneous variants are especially common
in the T. gypseum species (11), as well as lend support to the hypothesis that
other members of the genus Trichophyton are derived from the T. gypseum spe-
cies (ii).
This preliminary exploration suggests a number of further ways in which the
infrared spectrometer may be used as a research tool for the study of fungi.
These include the examination of intact fungous cells and spores, as well as various
extracts, the investigation of spontaneous mutants and those which can be in-
duced by chemicals and irradiation (12), and the study of organisms which have
been modified by alterations in other cultural conditions, such as composition of
the medium and temperature of incubation.
SUMMARY
This investigation utilized the infrared spectrometer as a physical tool in
studies of certain fungi. Data elicited from a study of infrared spectrums ob-
tained in the course of this investigation show, (a) that the chemical composition
of complex mixtures present in the methyl alcohol-chloroform extract of three
strains of M. lanosum, as determined by infrared spectroscopy, was nearly
constant, while that of three strains of M. fulvum was less so and that of three
strains of T. gypseum was remarkably inconstant, and (b) that the infrared
spectrums obtained would not enable positive identification or differentiation of
the organisms concerned.
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